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(54) MANUFACTURE OF SEMI 
(11) 3-295230 (A) (43) 26.12: 

Appl. No. 2-96506 (22) 13.4.1990 
(71) TOSHIBA CORP (72) YASUSHI FUKAI 
(51) Int. CP. H01L21/28,H01L21/3205,H01L21/90 

PURPOSE: To enhance the controllability of an emitter opening width by a 
method wherein the surface of a semiconductor substrate is exposed using 
wet etching process only and then a polysilicon layer is formed to be partly 
oxidized. 

CONSTITUTION: A first insulating film 101, a second insulating film 102, a first 
polysilicon layer 103 and a third insulating film 104 are successively formed 
on a semiconductor substrate 100 and then after removing the first polysilicon 
layer 103 and the third insulating film 104 by anisotropical etching process 
to make a hole 105, the second insulating film 102 only is selectively etched 
away to form the first overhang part 106. Next, polysilicon is buried in the 
first overhang part 106, the surface of the first insulating film 101 is exposed 
by the anisotropical etching process, and then the first insulating film 102 is 
selectively etched away to form a second overhang part 108 while the third 
polysilicon layer 109 is formed and oxidized on the overhang part 108. Through 
these procedures, the damage to the semiconductor substrate is lessened while 
enabling almost vertical polysilicon sidewall to be formed on the semiconductor 
substrate 100. 
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(54) SURFACE PROCESSOR 

(11) 3-295231 (A) (43) 26.12.1991 (19) JP 

(21) Appl. No. 2-97889 (22) 13.4.1990 

(71) TOKUDA SEISAKUSHO LTD (72) MAKOTO SUGAWARA 
(51) Int. CI 5 . H01L21/302,H01L21/205 



PURPOSE: To stabilize the surface processing in the manufacturing process of 
a semiconductor device while reducing the dust by a method wherein a 
thermoanisotropical material is used as the insulating material of a heating 
means for avoiding the temperature gradient inside an electric heater. 

CONSTITUTION: A heating means 10 is composed of an electric heater structured 
of an insulating material 10a and a conductive material 10b joined to each 
other. As for the conductive material 10b having the function of a heating 
element, graphite is applicable while as for the insulating material 10a, e.g. 
a thermoanisotropical material such as hexagonal system boron nitride BN, 
etc., is applicable. The wall surface of a vacuum vessel 1 T etc., is coated with 
thermoanisotropical material so that the electric heater may be orientated 
to maximize the thermal conductivity of the material in the direction of the 
wall surface to be coated. Through these procedures, the thermoanisotropical 
material (e.g. hexagonal system BN) is used as the insulating material of the 
electric heater so that the temperature gradient may be avoided inside the 
electric heater. 
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(54) ETCHING PROCESS OF COPPER BASE METALLIC FILM 

(11) 3-295232 (A) (43) 26.12.1991 (19) JP 

(21) Appl. No. 2-97245 (22) 12.4.1990 

(71) SONY CORP (72) KEIJI SHINOHARA(l) 

(51) Int. CI 5 . H01L21/302,C23F4/00 



PURPOSE: To anisotropically etch away a copper base metallic film for avoiding 
the oxidation thereof by a method wherein the copper base metallic film is 
heated at a specific temperature to produce Cu(N0 3 ) 2 using N base gas and 
O base gas or another gas containing N and O for sublimating Cu(N0 3 ) 2 - 

CONSTITUTION: An interlayer insulating film 2 is formed on a substrate 1 and 
then a copper base metallic film 3 is formed on the interlayer insulating film 
2. Next, thermal resistant inorganic material e.g. Si0 2 made mask patterns 
4 are formed on the whole, surface of the copper base metallic film 3. Then, 
after placing the substrate 1 in a reactive ion etching device, the etching device 
is evacuated while heating the copper base metallic film 3 at the temperature 
not exceeding 200°C, the film 3 is sputter-etched away using N0 3 gas 5. IN 
such an etching process, Cu(N0 3 ) 2 is produced by the reaction of active species 
with Cu in the plasma gas and the copper base metallic film 3 is anisotropically 
etched away without being oxidized because of the sublimation of this produced 
Cu(NO,) 2 . 
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